The preeminent role of early untoward experience on vulnerability to major psychiatric disorders: the naturenurture controversy revisited and soon to be resolved There is an increasingly impressive database concerning the long-term neurobiological consequences of untoward life events early in life, eg, child abuse and neglect, loss of parents. Such alterations appear to increase vulnerability to several major psychiatric disorders including affective and anxiety disorders. In the current issue, a case control study by Agid and colleagues provides further evidence for such an association.
Psychoanalysis and its poor cousin, psychoanalytically based psychotherapy, have not witnessed such a series of victories in a very long time. Not only did the Sigmund Freud exhibit finally appear at the Library of Congress, with an audio of the master as the grand finale (http://lcweb.loc.gov/exhibits/freud), but a number of scientific reports have appeared supporting psychoanalytic theory. Perhaps preeminent among these is a series of cognitive neuroscience/fast magnetic resonance imaging (fMRI) studies conclusively demonstrating the existence of the unconscious. 1 However at least as important in the view of this author, are the impressive data that have revealed a preeminent role for early untoward experience in the vulnerability for major psychiatric disorders. The accumulated data are provided both from preclinical animal models of early untoward life experience including rodents and nonhuman primates, as well as clinical studies of a variety of designs. One such study is presented in the current issue of Molecular Psychiatry, and it is a tribute to the editors that they consider this case-control study within the purview of this journal, a decision that many molecular neuroscientists would not consider intuitive. 2 In the space below, I briefly review the clinical and preclinical findings relevant to this issue, and suggest directions for further inquiry.
Freud, in his now classic Mourning and Melancholia, 3 highlighted the importance of early loss, on vulnerability to depression in adulthood, particularly in response to loss experienced in adulthood. A host of psychoanalysts have endorsed and expanded upon the importance of this relationship. The data collected by the psychoanalytic community consisted of a series of extraordinarily well-documented cases in which a strong link between early trauma and adult depression Correspondence: Dr CB Nemeroff, Dept of Psychiatry & Behavioral Sciences, 1639 Pierce Dr, Suite 4000, Atlanta, GA 30322, USA. E-mail: cnemero@emory.edu and other disorders was observed. Other disciplines have utilized their own tools to study this relationship. These include laboratory animal studies as noted above, as well as epidemiological ones. These are summarized below. However it is perhaps propitious to first highlight the lack of success of psychiatric genetics to identify vulnerability genes for the major psychiatric disorders including schizophrenia, affective and anxiety disorders. This lack of success, in stark contrast to studies of other major medical disorders ranging from breast and colon cancer to Huntington's disease, led the field to reevaluate the relative contributions of genetic and environmental factors in the expression of the phenotypes described in DSM-IV. Stated another way, it is now evident that simple Mendelian transmission of vulnerability traits for the major psychiatric disorders on a single gene are unlikely or at least rare; perhaps the completion of the human genome project will allow a reevaluation of this issue and allow it to be put to rest once and for all. The alternative, then, is a polygenic mode of inheritance of vulnerability, and/or a major influence of the environment. The former represents a level of complexity that is unlikely to yield to currently available methods of analysis. The latter begs the study of early trauma, as well as exposure to early-enriched environments, particularly in view of the vast neurobiological studies deocumenting the plastic nature of the CNS, particularly during the prenatal and postnatal periods of a mammal's life.
The Agid et al 2 study represents an advance in the field beyond the pioneering epidemiological studies of Brown and colleagues in the United Kingdom 4 and the elegant twin study of Kendler and colleagues. 5 First it rigorously defines the early trauma as early parental loss (death of parent or physical separation from a parent when the patient was 17 years of age or younger), had a remarkably high rate of participation obviating concerns of selection bias, utilized two psychiatrists to ensure diagnostic reliability, and included a demographically matched group of normal controls. The study population is also comprised of a very sizeable sample of 170 normal controls, 136 patients with major depression, 107 with bipolar disorder and 160 with schizophrenia. The patients were matched to control subjects, one to one. The results of this study are concordant with previous ones, namely a rate of early parental loss in the depressed patient group of 29.1%, in the bipolar group of 17.7%, and in the schizophrenia group of 22.4% compared to rates of 7.6-7.9% in the control subjects. Other significant findings of note were that the loss of parents by separation was more devastating than loss due to parental death, and the significantly greater impact of parental loss in early childhood (less than 9 years) compared to later in childhood or adolescence.
What are the neurobiological substrates underlying the increased vulnerability of individuals who sustained early trauma, and what types of early trauma are associated with such increased vulnerabilities? Prior to answering these questions, it is of paramount importance to determine whether the individuals who suffered early trauma, also exhibit differences in exposure to stress and trauma subsequent to their childhood, namely in adolescence and adulthood. This recognizes Freud's original notion that early trauma is associated with pathological responses to subsequent life stressors. Data relevant to this question were not included in the Agid et al 2 study but would be of considerable interest. In addition to early parental loss focused on in the present study and in the twin study of Kendler and colleagues, 5 much focus in the field has been on child abuse and neglect. The former most commonly takes the form of sexual and/or physical abuse, and the latter lack of adequate shelter, nutrition or emotional support. Although remarkably never studied in any comprehensive scientific manner, the rate of child abuse and neglect appears to be unacceptably high, at least when spontaneous (and often anonymous) reports, emergency room reports and Department of Social Services reports are considered. For example, there were more than 3 million reports of child abuse and neglect in the United States in 1993 and more than 1 million of those cases were verified. More than three children die every day in the United States due to child abuse.
Women with a history of child, but not adult, abuse are at greatly increased risk to develop affective and anxiety disorders, have a history of suicide attempts, psychiatric admissions, and abuse illicit drugs and alcohol, effects that transcend socio-economic factors. 6 The biological basis for the increased vulnerability to mood and anxiety disorders appears to be mediated, at least in part, by persistent activation and hyperresponsiveness of the hypothalamic and extrahypothalamic corticotropin-releasing factor (CRF) circuits, as demonstrated in a series of studies by Plotsky, Meaney, and Nemeroff in rats, 7, 8 and by our group in collaboration with Coplan, Gorman and Rosenblum in nonhuman primates. 9 Evidence for CRF expression in neurons that do not normally express the peptide has been observed in these animal models of early stress, as well as in postmortem studies of depressed patients. 10 In addition, in rats and Bonnet macaques, the responsiveness of these CRF neurons to stress in adulthood, after exposure to early trauma, is markedly increased. The early stress-induced changes in CRF neurons that persist into adulthood have been demonstrated by measurement of increased CSF CRF concentrations, increased CRF mRNA expression, increased CRF concentrations in the median eminence and the hypothalamo-hypophyseal portal system, as well as alterations in CRF receptor density. [7] [8] [9] Recently we have completed a pilot clinical study, seeking to determine whether women with a history of child abuse with or without current major depression, demonstrate enhanced hyperactivity of the hypothalamic-pituitaryadrenal (HPA) axis in response to a social stressor. In comparison to normal subjects, women with a history of child abuse, exhibited markedly exaggerated ACTH and cortisol responses in this standardized social stress test (the Trier Social Stress Test), as well as an exaggerated heart rate response.
What are the implications of this concatenation of findings? First, we can certainly consider individuals exposed to untoward early life stress as an 'at risk' population, that should be closely monitored for signs of psychiatric disorder. Second, in view of the plethora of data implicating a critical role for CRF hypersecretion in the pathogenesis of affective, and anxiety disorders in this population, the newly synthesized lipophilic CRF receptor antagonists may be particularly effective and represent a novel class of anxiolytics and antidepressants. Third, the development of positronemission tomography (PET) ligands to measure CRF receptor binding in patients plausibly will allow for the identification of individuals who have alterations in this system, which may be a predictor of treatment response to CRF receptor antagonists. Another worthwhile study will be to determine whether treatment with a CRF receptor antagonist immediately after the trauma prevents the development of a supersensitive CRF system, with its associated HPA axis hyperactivity.
These data provide further evidence for a paramount role for early untoward life events in the development of mood, anxiety and perhaps schizophrenic disorders. Although the neurobiological implications are vast, the societal ones are as well. Perhaps these data will lend support for the call for a national study of the prevalence rate of child abuse and neglect, analogous to the National Comorbidity Study and the Epidemiological Catchment Area Study on the prevalence rates of psychiatric disorders. We owe it to our patients, our children and ourselves.
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